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NA INTRODUCTION 
. Z This publication combines ini > a single source all tidal and lunar data for operational locations 
+ of the Pacific Missile Test Center for use in Calendar Year 1987. 
sy The data presentations are in two main divisions: one for Point Mugu and San Nicolas Island, 
>" and the other for the Barking Sands area. Within each division, the times of moonrise and moonset 
and tidal data are given. An appendix provides information regarding lunar phases. Since all such 
” data change from year to year, this publication will be reissued annually. 
my 
e 
5 Sunrise-sunset times for these locations, and associated solar data which do not change signifi- 
< cantly from year to year, are issued as a single, permanent publication. Further information regard- 
"“ ing any of these data may be obtained from the Geophysics Division of the Range Operations 
: Department. 
re 
oe DATA SOURCE AND TIME REFERENCES 
Bs 
The data given here have been prepared from information contained in Tide Tables for the 
West Coast of North and South America including the Hawaiian Islands, 1987.* 
" 
A For Point Mugu and San Nicolas Island, all times listed are Pacific Standard Time (PST); add 
A eight hours to obtain Greenwich Mean Time (GMT or Z).** 
a 
"y For the Barking Sands Area, all times listed are Alaska-Hawaii Standard Time (AHST); add 
ten hours to obtain GMT. Daylight Saving Time is not observed in Hawaii. 
o., 
As 
- 
Ls 
7 
WA 
5 
wi 


*National Ocean Survey, Tide Tables for the West Coast of North and South America including the Hawaiian Islands, 1987. 
Washington, D.C., GPO, 1986. 
**When Daylight Savings Time (PDT) is in effect, 1 hour is to be added to the times given. In 1987, Pacific Daylight Time is 
scheduled to commence at 0200 PST on Sunday, 5 April (add 1 hour), and to end at 0200 PDT on Sunday, 27 October (sub- 


tract 1 hour). 
1 
“e 
” = 
15 ne Ls Owe Weise te Me te ee! is er a a a a a aE SEE eo, tpet 
> mete vreleg tite wate fe ae ey Pegs tates rata 
Ag BONO N CRC ORR OR CORON CREO co hee en ish See ROD RP Det SP DE LST BY Sao e SA OO Yn 


TIDAL DATA 


The ranges of tidal heights that may be expected at Point Mugu and San Nicolas Island are 
shown in table 1. The range of heights for the primary harbor in the Barking Sands area, Port Allen, 
is shown in table 2. The times and height of high and low tides for 1987 at Point Mugu are given in 
the even-numbered tables 4 through 26, and at San Nicolas Island in the odd-numbered tables 5 
through 27. Similar tide data for Port Allen are given in tables 29 through 40. 


Table 1. Tidal Ranges for Point Mugu and San Nicolas Island. 


Tidal Levels 
Height (Feet) Height (Feet) 
7.3 6.7 


Extreme high water 


Mean higher high water 


Mean high water 
Mean tide level* 

Mean low water 

Mean lower low water 
Extreme low water 


. 
The mean tide level is also called mean sea jevel. 


Table 2. Tidal Ranges for Port Allen, 


Extreme high water 
Mean higher high water 
Mean high water 


Mean tide level * 
Mean low water 

Mean lower low water 
Extreme low water 


* 
The mean tide level is also called mean 
sea level. 


These tables list the times and heights of high and low tide for each month of the year and 
chronologically through each day. The heights are all measured from mean lower low water (see ta- 
bles 1 and 2) and are values for a sea unaffected by wind waves or swell. The height and character of 
the sea surface are influenced by factors other than the predictable positions of the moon and sun, 
and is thus likely to be higher or lower than computed values may indicate. Information regarding 
the height of the tide at any time will be found in appendix A. 


LUNAR DATA 


oA Times of moonrise and moonset for the Point Mugu-San Nicolas Island area in 1987 are given 
~ in table 3, and for the Barking Sands area in table 28, preceding the tidal data for the respective 
°. stations. Information regarding the phases of the moon in 1987 will be found in appendix B. 
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APPENDIX A 


HEIGHT OF THE TIDE AT ANY TIME” 


The height of the tide at times intermediate to the times of high and low water is needed on occasion, 
and may be computed by either numerical or graphical methods. One example of each method is presented 
here, using the predicted tides for a day at Point Mugu. 


Problem: Given that the predicted times and heights of the tides are: 


Time _ Height Time Height Time Height Time Height 
0039 49 0814 0.2 1510 3.1 1933 2.4 


Find the height of the tide at 0300. 
Numerical Method 
The duration of fall is 084 14™—0OF 39m = 7h 35m, 
The time after high water for which the height is required is 034 00™_—O00h 39m = Q2h 24m, 


The range of tide is 4.9--0.2 = 4.7 feet. 

Entering table A-1 at the duration of fall of 7" 40™, which is the nearest value to 7" 35™, the nearest 
value on the horizontal line to 2" 21™ is 24 18™ after high water. Following down this column to its inter- 
section with a range of 4.5 feet which is the nearest tabular value to 4.7 feet, one obtains 0.9 which. being 
calculated from high water, must be subtracted from it. The approximate height at 034 00™ is, therefore. 
4.9 0.9 = 4.0 feet. 


When the duration of rise or fall is greater than 10" 40™, enter the table with one-half the given duration 
and with one-half the time from the nearest high or low water: but if the duration of rise or fall is less than 4 
hours, enter the table with double the given duration and with double the time from the nearest high or low 
water. 


“This information is adapted from table 3 of the data source for this publication (see page 1). 
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Find the difference between the nearest high or low water and the time for 


which the height is required. 
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Enter the table with the duration of rise or fall, printed in heavy-faced type, which most nearly 


Obtain from the predictions the high water and low water, one of which is before and the other 
after the time for which the height is required. The difference between the times of occurrence of 
agrees with the actual value, and on that horizontal line find the time from the nearest high or low 


When the nearest tide is high water, subtract the correction. 
When the nearest tide is low water, add the correction. 


these tides is the duration of rise or fall, and the difference between their heights is the range of tide 


water which agrees most nearly with the corresponding actual difference. 


in the column directly below, on the line with the range of tide. 


for the above table. 
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Graphical Method 


It the height of the tide is required for a number of times on a certain day the full tide curve for the day 
may be obtained by the one-quarter, one-tenth nile. The procedure is as follows: 


1. On cross-section paper piot the high and low water points in the order of their occurrence for the day. 
measuring time horizontally and height vertically. These are the basic points for the curve. 


2 Draw light straight lines connecting the points representing successive high and low waters. 

3. Divide each of these straight lines into four equal parts. The halfway point of each line gives another 
point for the curve. 

4. At the quarter point adjacent to high water, draw a vertical line above the point,and at the quarter point 
adjacent to low water, draw a vertical line below the point. making the length of these lines equal to one- 
tenth of the range between the high and low waters used. The points marking the ends of these vertical 
lines give two additional intermediate points tor the curve. 

5S. Draw a smooth curve through the points of high and low waters and the intermediate points, making the 


curve well rounded near high and low waters. This curve will approximate the actual tide curve and 
heights for any time of the day may be readily scaled from it. The resulting graph is shown in figure A-1. 
CAUTION 
Both methods presented are based on the assumption that the rise and fall contorm 


to simple cosine curves. Therefore the heights obtained will be approximate. The 
roughness of approximation will vary as the tide curve differs from a cosine curve. 
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Figure A-1. Tidal Curve for 
Solution of the Problem. 
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APPENDIX B 


EQUINOXES, SOLSTICES, AND LUNAR PHASES DURING 1987 


The dates and times for Vernal and Autumnal Equinoxes and Summer and Winter Solstices 
during 1987 are listed in the table B-1. The 1987 dates and times for phases of the moon are given in 
table B-2. Both tables have been calculated for Point Mugu and San Nicolas Island. Two hours must 
be subtracted for times in the Barking Sands area. 


Table B-1. Equinoxes and Solstices, 1987, Point Mugu and San Nicolas Island. 
NOTE: All times are Pacific Standard Time; add 1 hour when Daylight Savings Time 
(PDT) is in effect. Subtract 2 hours for times in the Barking Sands area. 


Beginning of Summer; greatest duration of daylight. 
Beginning of Autumn; day ond night of equal length. 
Beginning of Winter; greatest duration of darkness. 


Table B-2. Lunar Phases, 1987, Point Mugu and San Nicolas Island. 


NOTE: All times are Pacific Standard Time; add 1 hour when Daylight Savings Time 
(PDT) is in effect. Subtract 2 hours for times in the Barking Sands area. 


OO ee 


™ 


a. 


“s 
Bar 


First Quarter 
Full Moon 
Last Quarter 
New Moon 


—~ 
+47) 
. 


fy Be 


ec 
ie 
By First Quarter 
~ Full Moon 
' Last Quarter 
3, New Moon 
i First Moon 
a 
, 
Ca 
ea 
af Full Moon 
First Quarter 
New Moon 
First Quarter 
*¢ d 
Ne 
Ned 
4q 
a 
B-1 
PR 
ins 
5) 
PTR td 9 ee ea ee a ee Pa he el eee ae ee ae 
fa -) oe ea ee] a * a ee ofl eA tg Ly Cn aa) -, eae te ee .. 
A fot at AC wa Cenc tak ie hae ee Oe he? ae OP ee pp tap te Sa’ pe on 


PALS ne. - 2 PLL TL ee Me a 


Because the earth's period of revolution about the sun (365.24 + days) is not evenly divisible by 
the moon's period of revolution about the earth (27.32 + days). the dates and times of lunar phases. 
moonrise and moonset, and tidal data must be recomputed for each vear. The following information. 
however. is based on geometrical relationships and holds true for all times: 


l. The New Moon rises at sunrise. crosses the meridian at noon, and sets at sunset. 

ue The First Quarter Moon rises at noon, crosses the meridian at sunset. and sets at midnight. 
3. The Full Moon rises at sunset, crosses the meridian at midnight. and sets at sunrise. 

4. The Last Quarter Moon rises at midnight, crosses the meridian at sunrise. and sets at noon. 
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APPENDIX C 
SUNRISE AND SUNSET TABLES 
C-1 
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y Sunrise, Sunset, end Durstion of twilight for Point Mugu, CA . 
- 34°O7' NW, 119°O7' Ww 


Note: All times ere Pacific Standard Time (120th meridien):; edd 1 hour when Daylight Sevings Time Is In effect. 
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Merorage twilight 
Civil: 26 min. 
Neutical: 33 min. 


twilight 
Civils 25 min. 
Neutical: 34 min. 
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Sunrise, Sunset, and Duration of Twilight for Serking Sands, Kevel, Hi 
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Note: All times are Alaska-Hawail Stendard Time (150th Meridian). 
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Average twilight Average twilight Average twilight 
Civil: 23 min. Civil: 23 min. Civil: 24 min. Civil: 25 min. 


Nautical: 49 min. Nautical: 50 min. Neuticel: 53 min. Neutical: 55 min. 
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Avorage twilight Average twilight Average twilight Arorage twilight 
Civil: 23 min. Civil: 23 min. Civil; 23 min. Civil: 24 min. 
Neutical: 54 min. Neuticel: 30 min. Neuticel: 49 min. Neutical: $2 min. 


Retein for use In future years. These dete valld through 2020. 
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Attn: Code L12A (Mail Room) 1 Air Test and Evaluation Squadron 
Code LO8A (Library) 1 FOUR (VX-4) 
Code L33 (C. Mangham) 1 Attn: CDR L. G. Pearson 
nie Code L41 (R. Malloy) 1 CDR V. J. Larson 
% Code L52 (T. O'Neill) 1 Point Mugu, CA 93042-5033 
(C. Matthews) 1 
Code L63 (G. Watson) 1 
(E. Durlak) 1 
eo Port Hueneme, CA 93043 
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EXTERNAL Copies 


Commanding Officer 

Navy Astronautics Group 

Attn: CAPT R. V. Morgan 1 
Point Mugu, CA 93042-5013 


Commanding Officer 

Antarctic Development Squadron SIX 

Attn: CDR D. J. Mazza 1 
Point Mugu, CA 93042-5014 
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Officer in Charge 

Branch Clinic 

Naval Regional Medical Clinic 

Attn: CDR H. G. Ruiz 3 
Point Mugu, CA 93042 
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Commanding Officer 

Naval Air Reserve Forces (NAVAIRES) 

Attn: CAPT J. P Cavanaugh 1 
Point Mugu, CA 93042-5018 


Commanding Officer 

Naval Air Reserve Forces (VA-305) 

Attn: CDR D. J. Sapp 1 
Point Mugu, CA 93042-5019 


Commanding Officer 

Naval Air Reserve Forces (VP-65) 

Attn: CDR S. P Hawes 1 
Point Mugu, CA 93042-5020 


Commanding Officer 

Naval Air Reserve Forces (HAL-5) 

Attn: CDR E. Marsyla 1 
Point Mugu, CA 93042-5021 


Commanding Officer 
Pacific Missile Range Facility 
Attn: Code 7001 

Code 7003 

Code 7030 

Code 7300 

Code 7320 

Code 7322 

Code 7330 
Hawaiian Area, Barking Sands 
Kekaha, Kauai, HI 96752 
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EXTERNAL Copies 


National Oceanic and Atmospheric Agency, 
National Weather Service 1 

Weather Service Forecast Office 

11102 Federal Building 

11000 Wilshire Boulevard 

Los Angeles, CA 90024 


Bureau of Commercial Fisheries 
Fishery-Oceanographic Center 

PO. Box 271 

Attn: Fishery-Oceanographic Group 1 
La Jolla, CA 92037 


University of California 

Department of Biological Sciences 

Attn: Dr. A. M. Wenner 1 
Santa Barbara, CA 93106 


USDA Soil Conservation Service 1 
PO. Box D 
Somis, CA 93066 


University of California at San Diego 

Scripps Institute of Oceanography 

Attn: MLR-GROUP A-030 (J.L. Ried) 1 
La Jolla, CA 92093 


Ventura College 

Biology Department 

4667 Telegraph Road 

Attn: Mr. Thor Willsrud 1 
Ventura, CA 93003 


County of Ventura 
800 S. Victoria Avenue 
Attn: Flood Control District (J. Weikel) 


_—_ 


Public Works Agency (E. Varon) 1 
Sheriff's Department/Emergency 
Services (P. Salt) 1 


Ventura, CA 93003 


Hubbs-Sea World Research Institute 

1700 South Shores Rd. 

Attn: Mr. Brent Stewart 2 
San Diego, CA 92109 


Camarillo Daily News 1 
P. O. Box 107 
Camarillo, CA 93010 
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INTERNAL 


Commander, PACMISTESTCEN 
Code 00 
RADM R. C. Gentz 


Vice Commander, PACMISTESTCEN 
Code 01 
CAPT. J. M. Hickerson 


Technical Director 
Code 02 
W. R. Hattabaugh 


Flag Administration Officer 
Code 0020 
LCDR B. L. Graham 


Legal Officer 
Code 0022 
LCDR L. Dickens, Jr. 


Command Safety Officer 
Code 0040 
CDR J. Koller 


Deputy Commander for Plans 
and Management 
Code 0100 
CAPT D. R. Laack 


Copies 


Command Administration Services Division 


Code 0110 
S. Loeb 


Technical Reports Management Branch 


Code 0134-1 
N. M. Haney 


Weapons Evaluation Director 
Code 1000 
R. G. Urban 


Technical Library 
Code 1018, Bldg. 36 
Technical Reports Library 


Attack Weapons Branch 
Code 1022 
LCDR L. D. Boaz 
M. Oberg 
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INTERNAL 


Reliability Evaluation Division 
Code 1030 
J. M. Perkins 


Cruise Missile Branch 
Code 1052 
D. J. Ayub 


HARPOON Program Office 
Code 1091 
LCDR J. C. Garske 
Code 1091.32 
A. Filer 


TOMAHAWK Program Office 
Code 1092 
LCDR J. E. Beakley 


F-14/PHOENIX Program Office 
Code 1093 
CDR H. H. Kellner 


Surface Weapons Program Officer 
Code 1095 
CDR R. B. Moore 


Weapons Support Director 
Code 2000 
CAPT D. Lefavour 
Code 2021 
R. Canon 
Code 2054 
D. Robertson 


Range DP Officer 
Code 3090 
CDR R. A. Cumings 


Range Development Department 
Code 3100 
J. R. Scott 
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Copies 


Measurement Systems Development Division 


Code 3143 

Dr. M. Bondelid 
Code 3144 

G. A. Nussear 


Development Support Division 
Code 3160 


E. F. Mutz 
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INTERNAL Copies 


Range Operations Officer 
Code 3200 
CAPT J. B. Hamilton 1 


Range Programs Management Division 
Code 3210 
F. D. Roth 1 
Code 3212 
C. St. Joseph 2 


Geophysics Officer 
Code 3250 
CDR F. M. Reynolds 1 


Geophysical Sciences Branch 
Code 3253 
J. Rosenthal 1 


Climatology and Oceanography Section 
Code 32532 
R. W. Dixon 50 


Ordnance and Launching Division 
Code 3260.1 
F. H. Steptoe 1 


Launch Systems Branch 
Code 3262 
J. D. Linderman 1 


Explosive Hazards and Analysis Branch 
Code 3263 
W. L. Rezetka 1 


Ordnance Support Branch 
Code 3264 
G. B. Stephenson 1 


Offshore Island Division 
Code 3280 
E. F. Buck 5 
Code 3282.1 
C. Otten 5 


Surface Craft Division 
Code 3290 
CDR F. M. Reynolds 5 
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Range Instrumentation Systems Department 
Code 3400 
P. Wilson 1 
Code 3421.2 
S. Knox 1 


Data Processing Division 
Code 3454.1 
R. W. Schumacher 1 


Electronic Warfare Systems Division 
Code 4040 
R. Smiley 1 


Targets Directorate 
Code 5000 
CAPT J. C. Lewis 1 


Surface Targets Division 
Code 5040 
P. K. Marvin 1 


Commanding Officer 
Naval Air Station 
Code 6000 
CAPT R. M. Vance 1 


Air Operations Officer 
Code 6100 
CDR T. Dougherty 1 


Administrative Division 
Code 6110 
M. Curtis 1 


Public Works Department 


Code 6200 

CAPT N. W. Peterson 3 

S. Ramsey 2 
Code 6200.1 

R. Sandford, Jr. 1 
Code 6201 

LCDR H. D. Currie 1 
Code 6203 

B. L. Worford 5 
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Engineering Division 

Code 6230 

T. Arakawa 
Code 6230-2 

R. Dow 
Code 6232 

W. Jensen 
Code 6236 

H. Solero 


Maintenance Control Division 
Code 6243 
H. Munn 


Island Division 
Code 6280 
J. Untalan 
E. C. Wilson 


Transportation Division 
Code 6290 


R. Holder 
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OIC, San Nicolas Island 
Code 6400 
LCDR R. H. Nitschke 


Crisis Response Force 
Code 6551 
Security Dept. 


Administration Department 
Code 6800 
LCDR W. G. Fuller 


Marine Aviation Detachment 
Code 8000 
COL J. L. Hess 


Patent Counsel 
Code PC 
Dr. J. M. St. Amand 
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